Surface modification of pancreatic islets using heparin-DOPA conjugate and anti-CD154 mAb for the prolonged survival of intrahepatic transplanted islets in a xenograft model.
This study proposes a combination method of using 3,4-dihydorxy-l-phenylalanine (DOPA) conjugated heparin (heparin-DOPA) and a low dose of anti-CD154 monoclonal antibody (MR-1) treatment to improve the survival time of intrahepatic islet xenograft. To inhibit instant blood mediated inflammatory reactions, heparin-DOPA was directly grafted to the pancreatic islet surface. The surface coverage of heparin-DOPA, the viability and functionality of heparin-DOPA grafted islets were evaluated. In addition, the combined effect of grafted heparin-DOPA and a low dose of MR-1 (a T-cell targeting immunosuppressive drug) on the survival of islet was evaluated in a xenograft model. Both unmodified islets and heparin-DOPA grafted islets were completely rejected within 2 weeks after intraportal transplantation. However, when 0.1 mg/mouse of MR-1 was administered (at day 0, 2, 4, 6 of transplantation) to 11 mice that had heparin-DOPA grafted islets transplanted to, seven out of the recipients maintained normoglycemia over 60 days. Therefore, we propose that a developed combinatory immunoprotection protocol of surface modification of pancreatic islets using heparin-DOPA with a low dose of MR-1 can be effective in prolonging the survival rate of transplanted islets in a xenograft model.